Autophagy induction by capsaicin in malignant human breast cells is modulated by p38 and extracellular signal-regulated mitogen-activated protein kinases and retards cell death by suppressing endoplasmic reticulum stress-mediated apoptosis.
In our previous study, we showed that capsaicin induces autophagy in several cell lines. Here, we investigated the molecular mechanisms of capsaicin-induced autophagy in malignant (MCF-7 and MDA-MB-231) and normal (MCF10A) human breast cells. Capsaicin caused nonapoptotic cell cycle arrest of MCF-7 and MDA-MB-231 cells but induced apoptosis in MCF10A cells. In MCF-7 and MDA-MB-231 cells, capsaicin induced endoplasmic reticulum (ER) stress via inositol-requiring 1 and Chop and induced autophagy, as demonstrated by microtubule-associated protein 1 light chain-3 (LC3) conversion. Autophagy blocking by 3-methyladenine (3MA) or bafilomycin A1 (BaF1) activated caspase-4 and -7 and enhanced cell death. In MCF-7 and MDA-MB-231 cells, p38 was activated for more than 48 h by capsaicin treatment, but extracellular signal-regulated kinase (ERK) activation decreased after 12 h, and LC3II levels continuously increased. Furthermore, treatment with 3MA markedly down-regulated capsaicin-induced p38 activation and LC3 conversion, and BaF1 completely down-regulated ERK activation and led to LC3II accumulation. In addition, pharmacological blockade or knockdown of the p38 gene down-regulated Akt activation and LC3II levels but did not affect ERK, and pharmacological blockade or knockdown of the ERK gene up-regulated LC3II induction by capsaicin. Knockdown of inositol-requiring 1 down-regulated p38-Akt signaling. In MCF10A cells, capsaicin did not elicit p38 activation and LC3 conversion and caused the sustained activation of caspase-4. Collectively, capsaicin-induced autophagy is regulated by p38 and ERK; p38 controls autophagy at the sequestration step, whereas ERK controls autophagy at the maturation step, and that autophagy is involved in the retardation of cell death by blocking capsaicin-induced ER stress-mediated apoptosis in MCF-7 and MDA-MB-321 cells.